Enhancement of the anti-tumor effect of DNA vaccination using an ultrasound-responsive mannose-modified gene carrier in combination with doxorubicin-encapsulated PEGylated liposomes.
A method involving the use of doxorubicin-loaded polyethylene-glycol-modified liposomes and transfection using mannose-modified bubble lipoplexes in combination with ultrasound irradiation may be a promising approach to cancer treatment; it could not only suppress early-stage tumor growth but also enhance transfection efficacy in antigen-presenting cells, thus enhancing the therapeutic potential of a DNA vaccine. However, to date only limited research has been carried out regarding this combination DNA vaccination method for use in cancer therapy. In this study, we examined the anti-tumor effect of DNA vaccination using an ultrasound-responsive mannose-modified gene carrier combined with doxorubicin-encapsulated polyethylene-glycol-modified liposomes. Doxorubicin-encapsulated PEGylated liposomes activated transcriptional factors, such as nuclear factor-κB and AP-1 in the spleen; subsequently pUb-M, ubiquitylated melanoma-related antigen encoding plasmid DNA expression in splenic cells was significantly enhanced. Moreover, effective cytotoxic T-lymphocyte activities were stimulated by DNA vaccination combined with the administration of doxorubicin-encapsulated polyethylene-glycol-modified liposomes. Furthermore, potent DNA vaccine effects against established solid tumor and metastatic tumor derived from B16BL6 melanoma were observed. These results suggest that the combined use of DNA vaccination with doxorubicin-encapsulated polyethylene-glycol-modified liposomes could be an effective method for the treatment of melanoma using immunotherapy.